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[0 0 0 3] 

*»W#*tCJ:SlK©^- h U ?A^-Y*;i/#>A°?fCa -^^zl=l y b c DN 
A#-f ^1, II&UHII©!^ (Nature 320, 188-192 (1986) ,FEBS Lett. 228, 187- 
194(1988)) i^m. #<®«5tWJCM3*^S a -i^^rL— »y h©T>f V7*-A 

Af^£#§Jg-f £ Zl £#J|ffi2ft (Trends Neurosci. 19, 325-332 (1996)) , in s 
itu/W -7V >, RT-PCR, 7 -if y^TU v bM^L^MMit 

¥&£<D^mz£-oT. yv Tmmiz&vz>m-*^y°i. n, m> hi, n 

a s> N a CH 6 ^<Z) ftT (Glia 26,92-96(1999)) 0 Lj^U 
[0 0 0 4] 

ftN a G£ift:£r£ft£ (Proc. Natl. Acad. Sci. USA 89,7272-7276(1992)) „ Zlft 

tC3l£#3!£l»J*ai&a —yr"7=L—v b T J V y * - &&&U<Dm®1&fr b-l&ftK. 9 
n-^>^£ftTV^ 0 MiUi, th05^5>ONay2. 1 (Proc. Natl .Aca 
d. Sci. USA 89,4893-4897(1992)) , V^CDifrlMMTO*^ tf>N a y 2 . 3 
(J. Biol. Chem. 269, 30125-30131) S.t>*N a GOX ^9>f i/ytfVr U 7> MC 
ffl3tS7y h<Z)^il#|gfii5fi5fctf) S C L 1 l#$K#3ftTV*5 (FEBS Lett. 40 
0,183-187(1997)) 0 itl ?> ttBB^lfCDffiHffi*^, M & £ « JC ^ £ *fj£ £ it 
fc^- (species ortholouges) £ ft, h V V l±=f- % JV ( 

N a C h) a -y-y"=L-V b77^ V -OtpVmte&Vyy T 5. U - "T * *3 -b- 
7*77^'J-2NaCh (Na y 2) IC^Hg-TS ^ £ ^"C £ -€-ftktf)±T^ 
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U #y*#:n;i/#F#;i«, CHO^JSS, HE K 2 9 3 Hffflgft £ 
[0 0 0 5] 

NaG/SCLl lit MIIW^^D->->^S*lfcfflt, Mil 
SST*l§^$tL-5«^#'ffi^- h U (NaCh) 0) 1 o £ tlT 

^-(Dm^in situ/W:/D #*-f if — > 3 > fC J: UN a v 2 l±£ft:|*JT* 
WHO^C^ LT££-fS/^>7> (Schwann) m^A^m^- - n >(C 
£V^T2§^bT^£^£7WiD7!MC3;n£: (Glia 21,269-276(1997)) „ NaG 

N a GCDmRN AyW=K#M3V{C#£t* Slt^RN a s e :/n -r * S/ 3 yRZf 
7 -if >7"n y : hSSHfj^Stlfctf, ^tftffc^n-^&JSV^Sin situ/\-r^U 
^"-Y if— >iC<toTliN a G(Z)mRN AJi (mesencephalic nucleus V)<Z)tfi 
i^^^^C^V^T^aiT^^V^ril^^g^§tlTV^S(Mol. Brain Res. 45 ,71-82( 
1997)) „ Z.<DZ.Ht)^, N a Gtf)mRN A fcj:t|Jffi#S*£#lCfl£ l/^l/TIBSi 

•t & & x it * mnm& <d #j£ <d mm t? #j tc ^ r v > & 5 e» t # x. & *i 

[0 0 0 6] 
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[0 0 0 7] 
[0 0 0 8] 

* # hi ^ # t x* f i sf £ m ic jt ^ # * <d r mm. & <7> m mm m & m i- r ^ & 4# & £ 

[0 0 0 9] 

Mx.liv^^{c^3VNTtt2 4 B^ra^aHfiS&f^TT? o. 3 
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tester • xm. ■ mm£jc j: u^tt^tu n a y 2 &mm~?z>Mffiz 

[0010] 

N a y 2 7 f>7^^©f^ilLT!t N a y 2 fe^fSflllBSr^o 

$V ADNA0N a^jfrg^&^MKU N a y 2 ©oc^r V >8P3HC, 05*. 

0^^57'?^?:MU SF^Mv^^i:^sas-&-g>r hCioT^^tl^^^ 
nfg-&#v?;* (Fi : aiSjg— ft) n?!±£:3:ie£-tf£3£ic iot, ^-t^ 

[0011] 

t>*3 S:#t?V?;*©4V A»rtf 7>y h©Na G/SC L 1 1 -fU-zfiZ J: o 

- (AP£*^©5i£ilfi? ±fr £>£^) h CD N aG c DN A©4 4 6 b p $t 

ft (*fij© 3 oCDzr-T^ >yx.9V>1t'&tSJL9 \sHr* 1 1 -4 5 6: 

GenBanky^-fey >>a >#-5§-Y 0 9 1 6 4 : fij#[## 1 ) 7A>f ^>f XSt 
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£>*3. 7 k b ©Hind III$T#£pBluescriptIISK(-) (Stratagene*±§g) fCi^y'^ 
U-yLt^ DNAffl#l£8bJ£Lfc (K^Jl±GenBank©7?ir»/ >> 3 >##A 
F 1 9 0 4 7 2 : ffl3*J## 2 ) 0 3. 2 k b^tt, J>;^3-f-f 
V>1 (5' *«SK1fi«<Z> 1 3 SfelS £ "7 ? * N a y 2 * > A * 3 - -f > ^BB#I 
©ftlO© 2 3 8 : GenBankT ^t-yi/a L 3 6 1 7 9©5!^ U^^- K 

JII2 3 8 -4 9 0) 3. 7 k b WT^rlix^' V> 2 (I^^^U^-^K^ 

^4 9 1 - 6 0 9) J&ZfzL? V > 3 ^ 610-701) £^ 

^"^?V^fe 0 3ffl3a0X^y>5:3-FLT^5DNAS^J(iTamkun# ( 
J. Biol. Chem. 269,30125-30131 (1994)) IC J: ot^ n - — *l£v?X©N 
a y 2' v 3 c DNAfcHDTf&ofc. ^ n-->^3tifeyy AWr^tt4 oCDflH 
PMii (BamH I, Bgl II, EcoR I, Hind III) \Z-D \^XW if > ZfU V V ©MrHI 

, -?*7X<DV; ADN 'AfcHC1WI8#i&*fi0S:a*l/£:. £©#111*^ -?VX(D 
Na y 2. 3 7 7> 0 N a G OI^JS 1 1* I. 3 1 3!)^ ^ C o fe „ 
ot, Na y 2. 3, NaG^tFSCL 1 UNa y 2i:Mlfc 0 
[0012] 

2Sfif<5*>/^3-f^ >^x^y> 1 tCjfAU V?*N a v 2<Z)N5|53j§ 
©2.075 ygfcffl#J#iS hS/#- if J: 5 tc^if -f > L 

^t)t>> 3o0l^y>^tfl2. 5 k b ©Sal I$r#£pDT-A (Anal. Bioche 
m. 214, 77-86(1993)) ©Xho I+M MC#Ab, &V^, 1 a c Z - n e o # iz y 
h©Sal I-Xho mftZ^? V V 1 © |*HS'f£©Xho Iif-f h (C#A Lfc (Ell a# 
fig). £ *WC <fc ^ T V ;* N a y 2 9 >r?^©*3tl© 2 0 75 JWt*. $ --ft^V 

lacZ-neotf-feyh & Ufcd fcJBWM*, 5c©V^^N a y 2it'fS^© 
$VA«3g-e©*SfcL&. itif y^u v K*? 1; -n>^lc^3VNT^S^ffJP5 
■iM h £ btlflffitSIt^T'tS «fc e>tC, 1 acZ-neo^t>)/h©5' 3^ 
^{CEcoR IU >#-£^#>tf AL^o Hlatp, igtt^-^yhK^^ 

t 
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ftcDitfc^Mfc^tl^tl^U m * (Dfflm V J h B tiBamH I, B g liBgl II, E 
teEcoR I, HteHind III, XliXho I £-£;ft-? tlMMir 

[00 1 3 ] 
[N a y 2 J-y 9 7*} hT-?X©#l] 

E SUMS ( 1 2 9>S V x"?;*ffi5fc<Z>R 1 ir;i/^-f >) ICagALfc,, zSCiR (Neur 
osci. Lett. 247, 135-138(1998)) fB^tf)#&fC2fl C T, * ^"V-f */ >lf'ffi E S ? 
n->£G4 1 8 (C^oTiliftU #-^y>?n->£>;*.? U-->^$r^fo 
=miBf^Igl^$:^n-^l (Ell a#M ; x^y> 1 ©Xho I^A,^j8 kb± 



8fglC&gbT^£ 0. 3kbtf)EcoR I-Xba IWt^T) fC J: *J EcoR I?M: £M Vn£ 

hTfSiaHLfc. n->&:7n-:72 (neol 

fc^ft3fc<E>0. 6kb(DPst Ii/^) T'f x7^bfc 0 lofflt>7^7-<7- 

x#y>10>5' SMilC^SATGTTGACTTCCC 
CAGAGCC 3) It>'2o©7>f t>^7°5^V- 

2 , 1 a c Z (D 5 ' ^agfigJgt JC fe^AACCAGGCAAAGCGCCATTC 
:IH^J##4, ^5-f7-3, x^y>l©3' *^II((:$)5CATCTTC 
CAAGGGCTCTGACA : 5 ) Sir^V^^f y A P C R{C«t »J«W 

££*l5it*K^ffiS:flifgb£: 0 PCRigipgtt, EX-T a q^fU^^-if (Taka 

v^-zm^x 2mmxmnht=. {%im& ; 9 5°c 5#ra, eoicim 7 

2 °C 1 #|Sf 0 H 2 @0g ; 9 5 °C 3 0 6 0 °C 3 0 7 2 °C 1 0 
[0014] 

Si i:A<flS38S*lfc 2«©E S * n->£\ 8HHOT©C 5 7BL/6J7^^ 
J&JC^A£*l£„ ^A^tl^JEliM 1 6^*7? l»IS*T'^#$tl, 7~ 
1 OMfMI CRT^^<0^lc^*t3*ife. ^ £> J: ? iC L T # £ *i £ It 
^r^7^^K5 7BL/6 JJtV^X Wflfc^ & ^ ng^ft 

(Fl : MH— ft) -grflsffiU &V^T% *^-£flsv?;*£#££#)lC 
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[0 0 1 5] 

£ © * /1/3£M#8»*& (T^XN a y 2" / " i ) tttiSn?, IKStoTfiB T» B © JC 

te^iBflT©*^ f 4Sti 2 9 . 5% (n=13 5) , /s-r n^-^Mii 4 8 . 
2 % ( n = 2 2 1 ) , Jfc^g^^M: 2 2. 3 % ( n = 1 0 2 ) Tf& U , * 

fl#siCjEj&>-3fe. d ft e> © 3 i: li, ^nM^fl^tFafc^^ttlcfcttSEcDSl 

1$ {C — jftffi tC ^^tfjg 2g3§ £ ft -5 3 h #38 £ 3 ft T V % S ( J . B i o 1 . Chem 

. 269 , 30125-30131 (1994) &t>*Am. J. Physi o 1 . 270 ,C688-696 (1996) ) N a y 2 -/ ~ 

feW 6 1 a c Z&m^Z -yiZ^^<D&ZKmtf&Z&<D<D^TU&&{fc<D^*l 
£M VT* 2b -d1=. Zt.lt. V?*N a y 2©^MttV^^N a y 2 ^MO£(D4MfcX 

[0 0 16] 

g F ^gy(+/+) > /\^n^^M(V-)^t>*^^^M(-/-)©^ft^ftCDV^^(Z) 
I^?>t>W;ADNA?:|i^b, EcoR IT?gffc Lfc4V A D N A j&^n y 

h3ftfclRS:*-4*y h^^^-©5' {ffif fc & 5 Sff f a -fja - ^ 1 i:A>T^U #4 
(1 8 k b) (1 0 k b) ©£fc^M<Z)*-f X#3*3ftT V*5. £ £ 

, BF£M(+/+K ^^n^^M(+/-)^^^^S-^M(-/-)© j eft J fft©v^^<Z) 

^7 APCR^«f©3|g^S:ai c{C^ 0 01 cCD^fflfflCHu BF£§? (2 0 0 b 
p) (4 0 0 b p) ©M^M^iM X^3ftTV^ 0 

[0 0 17] 

[Na v 2;*;^7f b*T't?>UC£tt£N a y 2 *3fi3l0>flt58] 

. 0^3! (+/+), ^7 t Pi8^(+/-);&tf^ig£M(-/-)<B*ft^ftcD t^^cd 

If JfifiiHRif y >Ol/ £ Kn i 1 1 1 e^tf) ( Am . J . Phys i o 1 . 270, C688-696 ( 1 996) ) tC J: U fjf 
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mLf=. a s d s — tK u 7$ v jit F^;i/i^iM>fA;^n *>n y?*: 

(Neurosci. Lett. 247, 135-138 (1998)) fE^<7):£i£7Mf o ifiV^XNay 
2. 3Mf K#[5i^^Tumkun1t±^P 3 #t^) ^PBSTl : 5 0 0 IC 

Na v 2^>7\°^ (2 2 0 kDa) (D&MtfmZ tlX N a y 2 # 

^c^'J =r ;Wfc £ *i T £ »; S D S -^iK«?RJCfe.v^T"r e^&KHB&l-Sfc 
#), h U ?A^-v*;W2j£vv?> KfcfcoTV^Stf, /\^-ng^ft (Na y 2 + 
/_ ) TO^tliMC^ifflVJXN a y 2 # >A^^fltfJg^e>^ffiStl, 
sft^g^tt (Na v 2~ /_ ) V^^TttV^^N a y 2 *>^^tttt£BS*l?&^o 

v"?*N a y 2 # > A ^tflB^LyTVNJB:^ r <z>r wi/#:>?;i^m 

[0018] 

[X-G a 1 SfefetC<fc5'N a v 2;>y^7^hV^^(C^ltSl a c Z|§^©5t 

JE&3. 5 ;i/ AT FPB SigtfRcptC^ffitCT 1 t^jllL/t0^ 

U iEtfiliJcf&o-c^litc^*-?-*;^*^ hLfe. H2.atiK^15B (El 

5) ©T"5XNa v 2 +/ "©E^#:©X-Ga l^fi&^LT^y, 3fcV*|8-#9 

^ h ^^-^ffi^Hx#^gi5 (a 2 a tp<D&m) R^mnmm m&m ic 

* by#-^m'ftfim*<D*%i*<Dmmmn-^-uyr*feft2ftf=. a 02 t>tc 
y h,$B3ra##^£*iTv^ i #i) o l a c zzsmt&mnm 

ffi<b-x.-uymB&ft (H2btfi, #&lfr#7*# U **"C3*3*iT^£„ ) &c 

RBj£3*l,T33y, WStA^tt&ffiStl&frofc. H £ J: 1 a c 
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i#ng> . ®L<wz&znt=.£>< commit* mMfacomm. t-fx^^bt 

, S/nr7> (Schwann) £ tlSo 1 a c Z 383iW:iCMK S 

N a V 2W7')XN a v 2#§Jg{C58-T-5M^ (Proc. Natl. Acad. Sci. USA 89, 
7272-7276 (1992) , FEBS Lett . 400 , 183-187 (1997) ,G 1 ia, 21 ,269-276 (1997) ) H J: 
<-m-t2>. ZCDZtlfrb lac zaMS^&gitevtf^N a v 2 

tf)|fflfl£#;£;jtU X>r-;W"\*-te 5 0 n m$:Slt^S 0 
[0019] 

en a v 2 cd tum^w &@t%n 

VtfXN a y 2©£3^lft&®;M£II^££:#), N a y 2 +/ ~ vtf X £ N a y 2 _/ 

St2@iaftl, lmg/mlCDX-Gal, 5 mMOKgF e (CN)g, 5 mM 
0K 4 Fe(CN) 6 , 2 mM(Z)M g C 1 2 , 0. 2 %<Z)N P - 4 0 Z^ti P B S tf* 
T*3 7°C{C£^T — Bfc-f h L£ 0 j&jg^&W^i?). X~Gal^$ 

vTMRSStifc*^ K±ic*gLyfc 0 se— a-a 7 j y V 2 0 0 ^-y-^f/tf 

V VU—mtitifr (Sigma, N-4 14 2) Xiiffi?' U 7MI$SM'ffi# >rt# ( 
GFAP) tf-tf-^sKU ^ n -1~)\/$jitk (Santa Cruz Biochemistry, s c-6 1 
7 0) £MV'>T:ft;g9£'feL£:(Neurosci. Lett. 247, 135-138(1998) ) D V?^Na y 

[0 0 2 0] 

0 3 a - e a y 2 X <7X 0 3 f l±N a y 2 ? ;*©rf»*E#&3&lC 

fe^Sl a cZ»5S:^LT^S. 03 a, b, d, e 2&tf f £0^3*1 

fejEftMttCDilBS&TaftiC, 03 c telEtp^ST* ■£ 4x^^12 mm tC^JBiU X- 
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#*TJC/BV^nfc. 03{C&V^> A H : ta^^T^Pfl^c (anterior hypotha 
lamic area) , MH : tpl&^ffllW. (medial habenular nuleus), ME : TEtpfflkMi 
median eminence), OVLT : #£^£#§11? (organum vasculosum laminae terminal 
is), MPO : cf^m^frffl^c (medial preoptic area), DMH : W^SiJ^TSP 
(dorsomedial hypothalamus), I P DM : Wt'BP'KCOPHM (interpeduncular 
nucleus of the dorsomedial part), MMR : sEfpWk^O) ERi&prP (medial part 
of the median raphe), NHP : #1TS# (neurohypophysis), S FO : 
T^HH? (subfornical organ), CX : jzMfeM (cerebral cortex), B L A : 
^{W^g(basolateral amygdala) -So 03clC&V^ OVLT 

(0 3 g^h) , '#tG F A P/tfU tU—rjlffifa (EI 3 i ) , Xtt* US' 
Wtl/yh (cresyl violet) (03 j) JC «fc »J IBfeS tlfe. ^&tf>t/^ 
;W*, LfcBMa , T?&S. t>^JiAH (03 g) , SFO (03 h 

&£>*me (03 j) -e&£ 0 ^gHtt^^i/^^^-r :/-n-n 

. 03 j <Z)MIW> W®fc*r«*;i/<Z>J:#S:|S!^T^S. 03 g 

- h(DX^-;i/A-li 3 0 a mT*2b »J, 03 j tf) * 4" - ;t/ — 10 0/i mt'fe 



[0 0 2 1 ] 

V^Zl£:#¥!f0J!L-£: (03 a- f) . i-&;fo*>, MPO, AH, DMH, IPD 
M, MMR, MeV, MH, ME, SFO, O V L T&£>*N H P £ . ME, 
SFO, OVLTWNHPMSJIH^f (CVO) £ LT^Ifctl, 



MA&{£3i-r^(FASEB J, 7, 678-686(1 993) )„ N a y 2 # * ttitKWS 

VM a c ZCDSSSitfCX&tFB L A iCM £ *l£tf>fC*f U N a v 2 ~ /_ x"? X IC & 
^S^tie»<3D»filT*<Z) lac Z(D$&m$£ *JSB^T?&ofc (03 f ) „ 1 a c Z 
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i^xitm^vrmmmm^y^^ cgfap) thv ^u-i-jv^v^m^ 

&MP O, AH (H3g) , IPDM, MM R, MHltfMe V t£tf):^rL - n 7 
> MC^UTRHl-e&ofc. GFAPiftlfflligai a cZMC^f 

[0 0 2 2] 

CVO{C;i3W<5 1 a c Z$&mffl8&<Z>ftlftlZ!ftizmmV&V, MEJCfe^Sl a 
c Z»3gj|S|Jifgl±0 3|K'S©J*lcafeAy , T?V>fe (03 j) „ ^©^teiMi^&ftfcfc 
V^±#ii«<2&tt£;tf/SLTV^ 0 ~ (DmffiWgMffi. (CSF) , 
t>*Ifil^(Z)ra9^^•bTV^^)#^^|HSaT'^>S if-f N *l<5 (Neuroscie 

nee 3,277-283(1978) )„ Z\tl^\tC S F iL^m^MU^f^^CD^M.^^zm^- 
hX^ ^> t.^ X.^nX\^^> . lac Z HH£jffl]|B fc* S F O^ftlCSo T * tf£ 
*j?U f©^a-a-n7>f7^>bil^l (H3h) , GFAPfC^b 

itttfeot (03 i.) . la c zm'&mmtm3B^<n±mzm/ux*mtp&3iz 

#£U Z~.tltf±#.MMT°2bZ>Z\ £ 1:^1X^5. NHP{C«, X-Galt 
'gftCgg-feStlfc. ift bteV^tf>5TS#*|IIJB (J. Exp. Biol. 139, 67-79 (1988) )IZ 

[0 0 2 3] 

1 a c Z#§Jg(Z)^frCJ:oT, V^^N a y 2 ft 4 OCDj^jf BtiW&WWP 

M^*:t*#^XfCii§^LTV^h#>l£;nTV\£3£fre> (FASEB J 7,678-68 
6 ( 1 993) , Annu . Rev . Phys i o 1 . 59 , 60 1 -6 1 9 ( 1 997) , Phys i o 1 . Rev . 78 , 583-686 ( 1 997) , P 
hysiol. Rev. 58, 582-603(1978), Ann. NY Acad. Sci ,877,258-280(1999)) , V?^. 



1 2 
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[0 0 2 4] 

*^3fej£«j»&tf*^ma5Rffijcfe^tife, j^^mmtrfM (Mnpo) % 
^ssw (ovlt)', jk^tsw (sfo) , (pvn) &zmm_b« 

(SON) ©5o0MCfe^SFo s ->f Ay/K^r-f /IJiS^gllfl: (B# 

= 4, T?*N a v 2 _/ "lCO^n = 4) , #^5.1 2^(57«?X (n = 5&tf 
5) , III 2 4 ^riOY'?^ (n = 6M7) , H4 8 B£fig<£> V ^ X (n = 6 J Rtf 
5) SrfflV>Tii^£:„ B&fB@^MT'M^bfe*T^X©ii$:|WfD@^l0[tC4°CT'- 
#&9tl/fctfe, m^if-f^ h-A(Leica, VT1000S) ±t5 0 u m 
<Z>JS3 0>7g5fK9JJi £ bfe 0 fiiFo st^'HD-t;« (Santa Cruz Bioch 
emistry, sc-52-G) CPBS 1 0 0 0 >f A y L 

^-S^flfS/^A (K S 4 0 OtftfMb&Ax iophoto2) SM^TiW 

^■T (##¥K3#M) ■ 
[0 0 2 5] 

*fl,m&#i(-/-)WX<Dl&1R&'g (OVLT) ^*IM#tf)J$Mlft&l§{^& 

w-sflK^TS&ir (sfo) , m^-h^ (son) , (pvn) , «F«»ir 

(OVLT) RTftp^MmmW. (Mn P O) 1 mm 2 ^£ »J *<£>F o s — -f A / 

jKi/'f^^IW l^nvhbfetiCffeiJ, l3*tf)S$#teS\ E. 

&a*U MPPiiN a v 2" /_ -7^^i:N a v 2 +/+ y"^X©r^-e*iS^ (P<0. 0 
5) tffgab&ftSClfcfc^l/TV**,, jfc^JE&ffTlCfcV^TW:, Fos--fA 
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1 2, 24S^4 8^ra^frTfCfeV^TF o s -^fAy^^f-f & ^ f & *l| 
mm*, N a v 2 -/ " V? * -£ N a v 2 +/+ V^^T't)^{C^tIbfeo LfrU 
S F O&tf O V L TJCfcttSN a v 2~/~V?X&C£tt£ F o s — -f A7 7ftS^-f 
N a v 2 +/+ V^^iCi:b^2fgiiitI-r-g>3i:^M^^tlfe 0l Mn PO, P 
VN, &£>*S ONtC^Tte?Vl/-:?raJC^tt&fro£o 
[0 0 2 6] 

l/XiS^i^feo ^©^> F 1 T?XN 4 V?*T*|l[tl<Z>MIII£:?#/ i c„ aft^g^' 

*ss&t>*i 2/1 2i@ra«-B&-9->r^^jcfe'v^ , r#j9!itc^- 

Ibfe. »r«j#<3DilftS3l*S:«!ISL, ^ ; = (ml) 

&t>*3Rtf)jS£,«Jfc* (ml) ICJ: U&i£?'f££ftJlb£o USUI & EI 5 ICa*"*. HI 5 a 

^HfcjjtU Jhtg^i (-/-), ^ngHtrM (+/-), SF£S2(+/+) fcfc 5ES<£>V 

7k r>*^ % # f& jg. l r # s © st t c *f l t IE s & m n & m -t 

tffrfrofc. *fe05 b^P,, -H*lp|c (0. 5Mffllt) , gift (0. 0 l'MCDH 
CI), ^Sfc (0. 0 2 M©3f ->|fc|fcjffi) tcMi-S^ffitcH^V^^^ta 

[0 0 2 7] 
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tcW"r*«&£a^W:£tfrS:fTofc. 1 2 - 2 4 iS^OJtv?* (iES^#<©fe 

3E^tf5ES) fC^> h U (60mg/kg) £ttB£l*l& 

&»ma-BrTMH©*W^e>l»IltS-ti:, (bulla) ©APfiPffi^WTLfc. 

#&(0£:*&^WLB&t7>f ^-IB»«*_h (0. 1 mmS@) IC *> _t If £ „ 

«0. 3#T?«Hfr«KCji3ft, *'J y zf^v- MB»fH:ic3i^3ftfc. 
[0 0 2 8] 

iMilbtliO. 1M©NH 4 C1, 0. IMONaCI, 0. 5M0li 
, 0. O1M0HC1, 0. 0 2M©^->fg||lg (Q-HC1) , 0. lMffl 
KC1M0. lM0CH 3 COONa (AcNa) &JgV\fc„ Zlft£><£>?M&£ 

tt^M (2 5±2°o K^T$0>t(rigjcjM3ftfc. #ii3tiK*!isfc©ratc^JS; 

Sa»Jie*S:0 6 aJC^f . 0. 1 M(Z)NH 4 C 1 tC^fi"5>^^#@{Cfc^ 

[0 0 2 9] 

Mfcffoiz, 5t;i/35^# r e i ?^i:^Mv^^©ra , T?l^DgiST»*-3fc. o. im 

©NaCl 0. 1 MCDSflfc:*- b V V&lzMtZlxI&lZr^ n^-f RC *koT 

tf^^J£^#Ttcfe^*#iffii*<feStc*f-r*iES3&MJCS (0 5) £#l±#x.ft 
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[0 0 3 0] 



3M0NaCl) tCfcf^SflMf&aS^fe 



aC l fflSH^i, 1 6B£{; 



<DN aC HzM-tZmftm (07 a) i:*fcfi#J| (07 b) 



<Z> 



iC&tf £ n 



(EE) fcfc, 6 (+/+), 6 (+/-), 6 (-/-)•*?& *J v 0#tf>* 



v"?x©rit'tii (p< 

0. 0 5) #S8«>£><5:i££^b*tv*S. *^«tfll©^{cttiffSS^ia*tc^e>^ 



. E. *PPttNa y 2 ' V?X£Na y 2 



?Xtel#^lC£V^^t#Mfro£: (H7a) o mfoft&SfrM. (tK^O. 3 M 

tt^T©^--^*^lllfl^tfe^C«4^_b^lJQ^oTV^fe (07 b) . 
[0 0 3 1 ] 

(9 18 0, AVL Scientific, GA) {C J: o L * 



n = 6) ©iH* , T?iE«T?a&ofc. »£M&tf?fc^8^Mvtf;*lC;i3tt£>!K#llL 



^at©Na + IS (mM) lif^ftll 5 3. 6 + 0. 6&t>*15 3. 0±1 



2, K 



(mM) tt-^tt-€ ? tl4. 6±0. l&tM. 7±0. 1, CI 



S (mM) li-e-tl-^fl 118. 5 ± 0. 6&l>* 118. 3 ± 0. 9 T&ofc„ * 
fe, *^«t««t3l«t©N a + H (mM) tt-ttl-^tl 1 5 1 . 6 + 0. 8 R.& 1 



+.., 



5 0 ± 0 . 3 , K ) 



(mM) li-etl-?tl6. 5±0. 2&t>*6. 7±0. 2 



C 1 



(mM) li^-tl^tll 1 6. 0±1. Ofttfl 16. 4 + 0. 8 "X? 



1 6 
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[0 0 3 2] 

*To£ 0 tftfccDt&lCJiK&tf 0. 3M0N a C 1 mm&ttffimfe B IHIC frfc U 
?fo£„ 10B#{C0. 1 2 m 1 ©il^^&TK ( 0 . 9%fflNaCl) fc^^XJK 
&falZ&Mlsfe 0 0. 3MC0N a C 1 ©Jfi&flt U Bfc£, h U ? A^^Srillt 

1 OBJrlC^K&tfO. 3M©NaCU^ 12H/ 14H, 1 6 B£fCzfc&t>* 0 . 
3 MCO N a C 1 ©ffi^i ZWfe L £:„ ^ <7) ^ |b| $1 & >f P bH-;bT% |^£V7* 
lCfc*K 7nt^ K$£lf (0. 1 2 m 1 <Z)S^^±t7K*{C0. 6mgtl). 

[0 0 3 3] 

08{C«, SflJtStlfc^C^UfO. 3 MON a C 1 i*^ 2 tf4#©f tit IT 

«lfft^6 2^FIS©0. 3MONaCl (*f#I) (£<W) <DWm 

(+/+)> 1 0 (+/-), 10(-/-)Tf*»J, 08 tfi(Z)|SE#ttS. E. * Wit 

N ayE'N^XilN a v 2 +/+ -7-?^(Z)rit*tf (p<0. 0 5) ^fgft&ti 

*S:l«ie«a*fLfe»^ (*fMt*») JCfi£IfcL£7KM0. 3M©NaCl(Z)I 

i^lt^tO. 3 M©N a C 1 g|5i©itilll^ 2 o (tp®3&0>^ 

1 7 £BliE# 2001-3056709 
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[0 0 3 4] 

fl^. tf N a v 2 f ^ * ^/I^^ jlv ^ li, ffi#iSsai«#iafc^7^n/«&#ffc b 

wj<Dmmzmm&®m &m l x v^ & r £ #tja e> a* ^ & o 

[0 0 3 5] 

SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Nav2 channel gene-deficient non-human animals 

<130> A011P24 

<140> 
<141> 

<160> 5 

<170> Patentln Ver. 2.1 
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#2 0 0 0-2 3 7 3.2 0 

<210> 1 
<211> 446 
<212> DNA 

<213> Rattus norvegicus 



<400> 1 



atgttgactt 


ccccagagcc 


gaagggcctt 


gtcccattca 


cggcagagtc 


acttgaactt 


60 


ataaaaaatc 


acattgctaa 


aaaatgcaac 


gaagagcatg 


aagaagaaga 


tttaaaacca 


120 


agccgggata 


tagaagcagg 


caaaaaactt 


ccatttgcct 


atggaaccct 


tcctcaagga 


180 


accgtgtcag 


agcccttgga 


agatgtggat 


ccatactact 


atgttaagag 


aaatactttc 


240 


atggtcttaa 


acagaaacag 


agtcatcttc 


aggttcaatg 


cggtttccat 


cctctgcacg 


300 


ttgtctcctt 


taagctctct 


cagaagagct 


gttatcaagg 


ttttggtgca 


cccccttttg 


360 


cgcctgctga 


ttttaattag 


tgttctcacc 


gacagcatac 


ttatgtgcat 


gagtaaccta 


420 


ccggaatgga 


tattggcagt 


agagaa 








446 



1 



<210> 2 
<211> 6927 
<212> DNA 

<213> Mus musculus 
<400> 2 

aagctttact ctcacagaga aaagtcttct gagtgatcaa ttgccaacga tacaacctca 60 
ccttagttta ccctgacctg tgaaagatgg ccttcaacag tggagaataa ggagttctag 120 
ctgagatgtt tcattaagcg acatattcat ggatcagctt ttgatggcag attttcaggc 180 
tccttttctc cactgccaat aattttacaa aacacaattt taaaattgta gtctttatgg 240 
gaaacaattc atcctataga tgttgtcaag gacaaaacat tttcactcct gggcagtttt 300 
gttgttccct tccctcactg tcatggcgct aaagcggtag ctcatcccca gattaggggc 360 
ccaggtgtaa ttgttcttaa gtctgaaatt gtaggggaga gttctttgaa ctcatctctt 420 
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4$ 2 0 0 0 — 2 3 

catgagttca aagaacatat gacaacttat tgatagaatg 
ttacacattt actattttac aggtataaaa ccgaaaatgt 
ggccttgtcc catttacaac agagtcactt gaacttatag 
tgcaatgaag accccgaaga agaagaaggt ttaaaaccaa 
aaaagacttc caattcccta tggaaccctc cctcgaggaa 
gatgtggatc catactacta tgttaagaga aatgtaagta 
tatattttac ttcgcttata ttcagccact tgaaatgtaa 
aattaataga gaaggcattc tttcataatc tattctttgt 
tagttaaacc tgataaaata tctgagtaat atattatggt 
ctgctattcc ttaatataag tggctattgt gaaaatatgc 
gcaattttaa aacaatcatg aaatatttag aatatggaca 
aacttactag tcaaaacagt acatttattt ttaatcatat 
ctccctcatt tccaggaaga ctttagagac ctagaaatta 
cacacataca cacacacaca cgcacacgca aatgcacacc 
taagtacaag aatgatttct gttagaaaat tcagacatgt 
gtcttgtttc aaaagcatgg tttgggggct ggagaaatgt 
gctgttcttc tggacgtcat aagattgatt gcagtccctg 
tgtaactcta gttccagaag atttgacctt cttttggcca 
aataattcat atatgcacac agtgaagaca tctatatact 
ggtacagctt gcagaatact tggaatttta ataaagccaa 
aatggaatgg caacagccaa gattgattct acaagagggc 
actggaaaat cagttatgtt gttgactgtg gcaaacatga 
ggaattactg tagtggacaa ggtcatttgg ggtgaatgtg 
taataccttt cttaattaaa agaaaagtga tcaatacaga 
gacagggaga aatataaggt agagaagagg aggagagaaa 
gggtgagaat gggaagagga agagaagaga gataggtaga 
ggacttgtat attacagtta atttacctag tgtacaaact 
gcttttatgt aaatatgatg attactgtct tctaattatc 
atatttacac tataaaagaa aaagagagaa ggaggagaga 

2 0 



7 3 2 0 



actttacaca 


tggccatatt 


480 


tgacttcccc 


agagccgaag 


540 


aaaatcacat 


tgctaaaaaa 


600 


gtcgtaatct 


agaagctggc 


660 


ccgtgtcaga 


gcccttggaa 


720 


ttaactgtta 


tcattgaagc 


780 


ttgagataag 


acttaaagaa 


840 


gggggtcaac 


atgctcaaga 


900 


taatgaccgt 


agtatatata 


960 


taattaccat 


tttctgatta 


1020 


gaaatttcaa 


ataccttgat 


1080 


ataaatccac 


aaattcaaac 


1140 


tgtatacaca 


aacacacaca 


1200 


ctaccatcac 


aaacacaaaa 


1260 


ggattgatga 


agatagatga 


1320 


ctcagtttct 


aatagcactg 


1380 


tacagtaggt 


cacagccttt 


1440 


ctatgggcac 


tgggaatgca 


1500 


tgaaatgaga 


taaaatttta 


1560 


ggtagaacag 


tttaaggaca 


1620 


atagaaaggg 


ctgtgctatt 


1680 


gagagtggag 


gtgtcatcat 


1740 


gcagatgaat 


aaaaccaagc 


1800 


aaataaaata 


gaacataaaa 


1860 


gagatgaggg 


agaagagaag 


1920 


aatgaagaga 


ggggaggaag 


1980 


gatagttctt 


agtataaatg 


2040 


tatttttaaa 


taatcataaa 


2100 


aagaacaaga 


aggaaatagg 


2160 
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gtagagggaa ccctgagatt cagtgtctat gtcaggaaaa 
atgaaaaatg ccaatgtctg tagcttgaaa gagtgaagtt 
aaagtttatt tactagcatc ttgatattca tgtatcatat 
gaggagatga gactgaacga aaatatctgc agaaaaatac 
tataataatg tcatggtgtc atttgaaata ttttaaggac 
tcagtcctca tttgtattgt tctggcactc actttgtggt 
cagtaacctt aggattgcct gtcaatattg cagccatctt 
ggcatgctag acatgggaat actgccattg aagataaaat 
acaaatactt tatgacaggc cccatgtcca gcagtagttg 
ttgtgatttt gattcttttg tcagggtggc atgtttggag 
cctggctgtc ctggaactca ctctgcagtc caggctggcc 
gcttctgtct tctgagttct aggattacgg gtataagttt 
tgctttttgt tgttgttttt ttttgtttgt ttgtttgttt 
ttgttgttgt tggtggtggt ggtggtagtg gtgtgtgtgt 
gtgtgtgtgt gtgtgtgtgt gtgtggaggg agagagagag 
tttttgtcat ttttctttaa cttgttatgt tttggtttct 
ctgaagttgg ttggatacgg gtgtggggag gatcttggaa 
aatataatca aagcttacta tatgaaaaat taaataaaat 
tcaaaacaac attttgagtg atttaggatc ctagcagcta 
ttgccagtga cttcatgcac tctaaagcct gcaaatgtga 
gccagggtga cctcatgctc tttgaagcct gactgggtga 
tctcagtaac atcacactgt tcaagtatct gggttgtatt 
agcacagaga caaataatca taaaattaag actatgtatg 
agtacgcatc ccttcacaat gacacacaca tatattgaac 
gttttggaag ctactatgga aagtagaatt tacacaacca 
ctgttttatt taagtggaga tgggagaata ggtacaatag 
gttatatatt gaactacact tatctgagaa ttgagaccca 
agacatgcat ggagaagtgt tggcagttgt atattcttat 
ctgtcaacat aggaagcaat aagtcatacc tcctatatca 

2 1 



gaaacagtaa 


aatatgactg 


2220 


acattgacag 


aaagtgaaat 


2280 


tcactgatgt 


tatatctaat 


2340 


attcattgca 


taactgttcc 


2400 


attttagtta 


aaatgcaagt 


2460 


gtgcttgagt 


tgataatggc 


2520 


aatactgagt 


aaggtatgca 


2580 


caaagctctt 


aagaaacaaa 


2640 


gccaaaaaaa 


aaaaaaaaaa 


2700 


acagggattc 


cctgagtagc 


2760 


tcgaactcag 


agatctgctt 


2820 


ttattaaaag 


tataaggctt 


2880 


tgttttttgg 


ttggttgttt 


2940 


gtgtgtgtgt 


gtgtgtgtgt 


3000 


tgtgctgttt 


ctgttggaat 


3060 


ttgagaaaga 


atgaaggaac 


3120 


tgagttgaga 


aaggacaaag 


3180 


gtgaaataac 


tacaaaaatc 


3240 


tgaggcccat 


gggttgaaat 


3300 


cttcatgaac 


tctgaagcct 


3360 


ctttatgcac 


tcagtgctgc 


3420 


tggcttactc 


tcttacacat 


3480 


aaatcaggag 


aaaacctgaa 


3540 


tccacatgga 


gtctgcaatt 


3600 


ggtatattat 


ttgtttctac 


3660 


ttaaacaaag 


cctcatagca 


3720 


gagtagattc 


cagttagagc 


3780 


aatttctttt 


tcatatgcgt 


3840 


ttatcagaat 


atatggtaga 


3900 
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ctgtatagtc tattctattg catataagat taatttttaa 
tataattctc aaacaacaaa gtattgcaga ttcaagtcct 
tcaaggtcag ccttaacaat ttaatgaaat ctattttcaa 
cctcaggaga aataatggaa gagagtttgc ccagcacaca 
aagaaaatat tacatatttt ttatttataa aaatatagtt 
atgttatgtt atgttttatg ttataacaca tgacatttaa 
actggatttt cagtgttagc tggatcaaac tcagggcctg 
gttcttcaag ttacattacc agacagtaca tgttaatgca 
ctgaagggac atatatagta aacacacaca cacacacaca 
catatacaca cacacatata tatatacact ttcaattacc 
acattatagt aatgttcatt tatatgaaca aatgtaaaaa 
tgtacataag cccacatgta catatgtata aataagccca 
acaatgtctg ttttagaata tttatgtttc ttactatatt 
gtatccacaa tccttgtgtt tatattacat aaattactat 
ataatattaa ataagttagg ttttgtaaaa acattaattt 
gttttatttt tttattcgat attttcttta tttacatttc 
cctataccct cccacctccc tgctccccta ctcacccact 
ttcccctgta ttggggcata taaagtttgc aagaccaagg 
gccgactagg ccatcttctg ctacatattc agctagagac 
ttaataattg ttttattttt aatatatttt atttaaaata 
ttattttctc ccctacagtg tctccctcat aaataatata 
accattgctt ttataacact tcattgactt tttttctgat 
ttcattaagt tatgagataa aggccctctg atgctttgaa 
gaagagtttc tttttcatta gttcaaggtg tgattgcacc 
aaaccagcaa aaaataaata aattaattaa ttattaaaat 
aggcaagtcc aaatataagt gaaaactact ccctttgctt 
aatgaaaata tgaaataatt tcaaactggt gagcattggt 
cattctgttt gttaatgtct ttcctgtggt tccttacaga 
agcagagtca tcttcaggtt caatgcggtt tccatcttct 

2 2 



gccaggcctt 


ctggcagggc 


3960 


ctgtggtcta 


aactgtgagt 


4020 


gagaaaaaga 


atataaagat 


4080 


tgaggcccct 


gtcacagagg 


4140 


atcttattat 


ataacatgct 


4200 


tctcatagtt 


ttcagaatta 


4260 


ctgaagggtg 


aacaaacact 


4320 


cccctacatt 


aatactttct 


4380 


cacacatata 


tatatatata 


4440 


atatataata 


tataccatat 


4500 


tgagcacaca 


tatgtatgaa 


4560 


tccacctacc 


tatatattga 


4620 


tattaagact 


tagtacttta 


4680 


ttttagatag 


gttcatatca 


4740 


ttaggattta 


ccttgtaatt 


4800 


aaatgctttc 


ccgaaagtcc 


4860 


cccatttctt 


ggccctggtg 


4920 


ggtctctatt 


cccaatgatg 


4980 


acgagctctg 


gggatactgg 


5040 


gaattacata 


aattatcctc 


5100 


aacaattgat 


gtgagatttg 


5160 


ataaaattaa 


aatttttaca 


5220 


tgcaaatcca 


cacaccatct 


5280 


ataatgactt 


tcttaagtac 


5340 


aaaataagtg 


gtgagctatc 


5400 


taaaaacaaa 


tgtcaaagcc 


5460 


aatatgttgc 


ttcagttctc 


5520 


ctttcatggt 


cttaaacaga 


5580 


gcacattgtc 


tcctctaaac 


5640 



ffi$E# 2001-3056709 



#2000—237320 



tccctcagaa 


gagcagctat 


caaggctttg 


gtgcatccat 


atcctttcaa 


agtgtgatgg 


5700 


gttgtgtcat 


cggcatacta 


aaaataagtc 


ctgatgttct 


gtcattcaac 


ccctgttgta 


5760 


gtaatattta 


acaaatatca 


attcttattc 


ttcaaataga 


atgacatgta 


ttttcaatat 


5820 


ttacaaaaga 


atctcgcccc 


ttatatctac 


agatgcaatt 


tactggtctt 


ttgtaatgtg 


5880 


atttcttctc 


cattattcct 


tgaccctggc 


ttaccctttt 


tcgcctgctg 


attttaatca 


5940 


gcgttctcac 


tgacagcata 


cttatgtgca 


tgagtaatct 


accagaatgg 


atattggcaa 


6000 


tagagtaagt 


tacttagttt 


tgctatatat 


aataaagtct 


gtaattatat 


tttggtttta 


6060 


acattttaat 


atttattgta 


ttccattaaa 


ttacaaaaac 


atgttatgaa 


atgaaacatg 


6120 


atactattta 


aatttttaaa 


tgtttaaaaa 


agttataaag 


acaagaggtt 


tgtttcactc 


6180 


acagctttga 


aggttcaaga 


gcacctatgc 


tgttcagctt 


cagggacaat 


taggtcctct 


6240 


cacctaatta 


acctgtggcc 


tgtggaaaca 


ggagaagctc 


tttcagaagc 


agccattcat 


6300 


gtcttgatgc 


tgtaagccca 


tgactggtat 


gaagcctgcc 


acaacttttc 


tcttactctt 


6360 


cttgtgggtc 


ttgtgcaaac 


aagcaggcat 


gcgctccagt 


gccacaagga 


ccttcaagtg 6420 


caccccacgt 


ctagtgctcc 


gtaaactctt 


gcctcaccat 


gatcgggatc 


aagttctaaa 


6480 


tatgtagaat 


attgtagaca 


tctgaaaaca 


aacctcatct 


tcatatttct 


tttctgtata 


6540 


tactcgtatg 


tttgtggggc 


atagcaatat 


gaacaccatg 


actaaatttt 


ctaaataaaa 


6600 


caaacatgta 


tatgcacata 


cacatatata 


tagatgtata 


ttcatcaatt 


tggggtttta 


6660 


ttttgccctt 


tcattcttct 


tacttaattc 


ctgttggtgt 


tattttattt 


gattcatgtt 


6720 


ctttatacca 


cttgcctttg 


actcctgttc 


cagactcttg 


aatcctggaa 


ttacatcttc 


6780 


ttatcacgac 


tttacatatc 


tacagttcta 


tatagactga 


aggtttaatt 


atattaatta 


6840 


attatgttca 


ttggaatatt 


taggtccttt 


gctaaatgta 


tataccatgt 


ttcacctcat 


6900 


gcttgttttc 


ttccttattt 


aaagctt 








6927 



<210> 3 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 1 
<400> 3 

atgttgactt ccccagagcc 



<210> 4 

i 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer2 
<400> 4 

aaccaggcaa agcgccattc 

<210> 5 

<211> 21 

<212> DNA 
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